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The net result of this fact to the engineer is that it is
always advisable (not to say essential) that the steel in
a forging should be so arranged that if the forging is
to fracture in use, then the fracture must go through
all the fibres, and not slide in between them. Stated in
another way, the fibres of the steel should always be
placed at right angles to the principal shear or bending
stresses in the part, and parallel to the tension stresses.
The good and bad arrangement of the fibres in the steel
of a forging can be seen very well in Figs. 15 and 16,
which display the right and the wrong ways of arranging
the fibres in a crankshaft.

So far, the influence of the ingot structure upon that
of the parts forged from it has been confined to the good
features, or rather to the general features. No mention
has been made as yet of the influence of the defects in
the ingot structure upon the forging. The first part of
the ingot likely to produce defects, which should be con-
sidered, is the outside skin. It has been shown that this
outer layer frequently contains fairly large non-metallic
inclusions, such as pockets of slag, sulphides, dirt, etc.
During forging, these inclusions may be drawn out into
threads if they do not lie very near to the surface, or it
may happen that, during forging, the steel skin over the
inclusions is burst, and a seam or roak is formed, which
is elongated, and may run along the surface of a consider-
able length of the forged part (Fig. 17). It may happen
also that, owing to the scaling of the outer skin of the
ingot during re-heating for, forging, etc., the inclusions
may fall right out if they are near enough to the surface
of the steel. The development of the drawn-out inclu-
sions into flaws in the finished forgings, maybe prevented
by the removal (by rough machining) of the outside skin of
the steel. Occasionally, the elongated flaws are definitely
dangerous, and lead to other flaws in the forgings or
machined parts during the operation of heat treatment,
particularly during case hardening and the subsequent
quenching.